UCNI NACRT PREDMETA / COURSE SYLLABUS (leto / year 2017/18)

Predmet: Optimizacija
Course title: Optimization
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
Visokosolski strokovni Studijski . . .
.y . ni smeri 3 prvi
program Prakticna matematika
First cycle professional study
programme Practical none 3 first
Mathematics
Vrsta predmeta / Course type obvezni / compulsory
Univerzitetna koda predmeta / University course code: |M0429
Predavanja Seminar Vaje Klini¢ne vaje | Druge oblike | Samost. delo
. . v s . . ECTS
Lectures Seminar Tutorial work Studija Individ. work
45 45 120 7

Nosilec predmeta / Lecturer:

prof. dr. Sergio Cabello Justo, prof. dr. Emil Zagar, prof. dr. Arjana

Zitnik
Jeziki / Predavanja / slovenski / Slovene
Languages: Lectures:
Vaje / Tutorial: |slovenski / Slovene

Pogoji za vkljucitev v delo oz. za opravljanje

Studijskih obveznosti:

Prerequisites:

Vpis v letnik Studija.

Enrolment in the programme.

Vsebina:

Content (Syllabus outline):




Optimizacijske naloge in problemi, primeri.
Lokalna optimizacija.

Linearni programi, standardna oblika in
pretvorbe.

Metoda simpleksov, splosni korak, zacetna
dopustna resitev, konénost metode,
geometrijski opis.

Dualnost pri linearnem programiranju, Sibka in
krepka dualnost.

Matricne igre.
Problem razvoza. Celostevilske resitve.

Problem maksimalnega pretoka. Algoritem
Forda in Fulkersona. lzrek o maksimalnem
pretoku in minimalnem prerezu.

Prirejanja in pokritja v dvodelnih grafih.
Razporejanje opravil in madzarska metoda.

NajkrajSe poti v grafih. Dijkstrov algoritem.
Floyd-Warshallov algoritem. Uporaba
algoritmov za najkrajse poti, na primer kitajski
problem postarja.

Racunalniska orodja za resevanje
optimizacijskih problemov.

Optimization problems, examples.
Local optimization.

Linear programming, the standard form and
conversions among different forms.

The simplex method, iteration step, initial
feasible solution, termination, geometric
interpretation.

The dual problem, weak and strong duality.
Matrix games.

The transshipment problem. Integer solutions.

Maximum flow problem. Ford-Fulkerson
algorithm. Max-flow- min-cut theorem.

Matchings and coverings in bipartite graphs. The
assignment problem and the Hungarian method.

Shortest paths in graphs. Dijkstra's algorithm.
Floyd-Warshall algorithm. Application of
shortest paths algorithms to practical problems
such as the Chinese postman problem.

Software tools for solving optimization
problems.

Temeljni literatura in viri / Readings:

V. Chvatal: Linear Programming, Freeman, New York, 1983.

B. H. Korte, J. Vygen: Combinatorial Optimization : Theory and Algorithms, 3. izdaja, Springer,

Berlin, 2006.

R. J. Vanderbei: Linear Programming : Foundations and Extensions, 2. izdaja, Kluwer, Boston, 2001.

Cilji in kompetence:

Objectives and competences:




Studentje bodo spoznali pojem
optimizacijskega problema, se naudili zapisati
probleme iz prakse v obliki optimizacijskih
problemov in se natancneje seznanili z
reSevanjem linearnih optimizacijskih
problemov.

Students encounter the notion of an
optimization problem and learn how to model
various problems which appear in practice

as optimization problems, with emphasis on
solving linear optimization problems.

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje: Slusatelj je sposoben z
matemati¢nim modelom dobro opisati razlicne
probleme iz vsakdanjega Zivljenja. Poudarek je
na problemih, ki vodijo do linearnih modelov.
Pozna osnovne prijeme za ucinkovito reSevanje
dobljenih optimizacijskih problemov.

Uporaba:

ReSevanje optimizacijskih problemov iz
vsakdanjega Zivljenja.

Refleksija:

Pomen predstavitve prakti¢nih problemov v
formalizirani obliki za njihovo ucinkovito in
pravilno reSevanje.

Prenosljive spretnosti — niso vezane le na en
predmet:

Modeliranje nalog iz vsakdanjega Zivljenja v
obliki matemati¢nih optimizacijskih nalog,
zmoznost razlocevanja med ra¢unsko
obvladljivimi in neobvladljivimi problemi.

Knowledge and understanding:

Students are able to model various problems
which appear in practice accurately. The
emphasis is on the problems that lead to linear
models. They are familiar with the basic
techniques that can be used to solve the
resulting optimization problems efficiently.

Application:
Solving optimization problems which appear in
practice.

Reflection:

The importance of representing practical
problems in a formal way which helps to solve
them efficiently and adequately.

Transferable skills:

Ability to model practical problems as
mathematically formulated optimization
problems, ability to distinguish between
computationally feasible and infeasible
problems.

Metode poucevanja in ucenja:

Learning and teaching methods:

predavanja, vaje, domace naloge, konzultacije

Lectures, exercises, homeworks, consultations

Delez (v %) /




Nacini ocenjevanja: Weight (in %) Assessment:

Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):

domace naloge homework

izpit iz vaj (2 kolokvija ali pisni izpit) 2 midterm exams instead of written

exam, written exam
izpit iz teorije
oral exam
Studentje dobijo dve oceni:
Students receive two grades: one from

eno iz vaj (pisnega izpita in domacih the written exam and homeworks, and
nalog), drugo iz teorije. Opravljen izpit iz the other from the oral exam.
vaj je pogoj za pristop k izpitu iz teorije.

50% Grading: 1-5 (fail), 6-10 (pass) (according
Ocene: 1-5 (negativno), 6-10 (pozitivno) to the Statute of UL)
(po Statutu UL) 50%

Reference nosilca / Lecturer's references:

Sergio Cabello:
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Emil Zagar:
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